Physical exercise is associated with positive neural functioning. Here we examined the gene expression consequences of 1 week of voluntary wheel running in adolescent male mice. We assayed expression levels of genes associated with synaptic plasticity, signaling pathways, and epigenetic modifying enzymes. Two regions were examined: the hippocampus, which is typically examined in exercise studies, and the cerebellum, an area directly involved in motor control and learning. After 1 week of exercise, global acetylation of histone 3 was increased in both brain regions. Interestingly this was correlated with increased brain derived neural growth factor in the hippocampus, as noted in many other studies, but only a trend was found in cerebellum. Differences and similarities between the two areas were noted for genes encoding functional proteins.
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In contrast, the expression pattern of DNA methyltransferases (Dnmts) and histone deacetylases (Hdacs), genes that influence DNA methylation and histone modifications in general, decreased in both regions with exercise. We hypothesize that epigenetic mechanisms, involving many of the genes assessed here, are essential for the positive affects of exercise on behavior and suspect these data have relevance for adolescent boys.
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Introduction
Over the past 20 years, research conducted in humans and rodents has demonstrated beneficial effects of physical exercise on the brain including enhanced learning and memory, structural plasticity and neuroprotection against neurodegenerative disorders (as reviewed by Cotman and Berchtold, 2002; Thomas et al., 2012; van Praag, 2009 ). Due to the urgent need to ameliorate symptoms associated with Alzheimer's disease, a significant portion of this research focuses on the aging brain and the ability of exercise to reverse cognitive decline via increased neurogenesis and neural plasticity in the hippocampus (Cotman and Berchtold, 2002; Kramer et al., 2006) . Markedly less attention has been devoted to the effects of exercise on the young brain (i.e. children and adolescents). Yet, exercise not only plays an important role in maintaining a healthy brain during aging, but also seems essential in promoting normal brain growth and maturation during development (Tomporowski et al., 2008 hippocampal and basal ganglia brain regions. In contrast, acute exercise improves executive function and alleviates symptoms in children with attention deficit hyperactivity disorder (ADHD) (Archer and Kostrzewa, 2012; Chang et al., 2012) . Moreover, recent behavioral studies, conducted in children and adolescents, show long term beneficial effects of exercise on spatial memory, visual discrimination and the consolidation of information into longterm memory (Aberg et al., 2009; Coles and Tomporowski, 2008; Fedewa and Ahn, 2011; Herting and Nagel, 2012; Sibley and Etnier, 2003) . Identified mechanisms that presumably underlie improved cognition as a consequence of exercise include neurogenesis, synaptogenesis, synaptic plasticity and mediation by neurotrophic factors (Farmer et al., 2004; Ferreira et al., 2010; Garcia et al., 2012; Lou et al., 2008; Molteni et al., 2002; Uysal et al., 2005; Vaynman et al., 2006) . Brain-derived neurotrophic factor (BDNF), a molecule implicated in learning and memory, has shown consistent up-regulation in the hippocampus, dentate gyrus and perirhinial cortex in response to wheel or treadmill running (Adlard et al., 2005; Gomes da Silva et al., 2012; Griffin et al., 2009; Hopkins et al., 2011; Zoladz and Pilc, 2010) . Other genes assessed, including those associated with synaptic trafficking and plasticity, signal transduction and transcription regulation, show significant up-regulation in response to exercise (Farmer et al., 2004; Molteni et al., 2002; Tong et al., 2001) . However, these studies are confined to adult rat hippocampus. Moreover, the regulatory basis of exercise-induced gene expression is currently under exploration. The powerful and
